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Fig. 2 
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MULTI-PROCESS DISINFECTANT 
DELIVERY CONTROL SYSTEM 

BACKGROUND OF INVENTION 

1. Field of Invention 

This invention relates to water quality treatment, and 
more particularly to a System for controlling the delivery of 
disinfecting Substances to multiple destinations. 

2. Background of the Invention 
Disinfection is generally known as any preparation that 

destroys the causes of infection. The most powerful disin 
fectants are oxidizing agents and chlorinated phenols. 
Among the many uses for Such disinfectants is the treatment 
of water. Applications include, but are not limited to, 
aquaculture, potable water treatment, waster water treatment 
and the like. In many of these applications, multiple con 
current processes must be disinfected Simultaneously. For 
example, in aquaculture, different sized fish tanks, each 
containing different Species of fish may have distinct 
requirements for disinfection. A certain concentration of 
disinfectant that is optimum for one proceSS may be detri 
mental to another process. 

OZone is commonly used to disinfect water. OZone is 
produced by the action of ultraViolet radiation or electrical 
corona discharge on oxygen or air. It is a powerful oxidizing 
agent for disinfecting bodies of water. OZone is known in the 
art to clean water for various uses. A drawback in the prior 
art has been the high overhead in maintaining an OZone 
generator for each individual tank or process. In 1992, David 
L. LaBonne and Perry Hampton described a “Design and 
Practical Application of Unique Ozone Treatment System 
with Multiple Aquatic Exhibits” at the Third International 
Symposium of the Use of Ozone in Aquatic Systems in 
Greenwich, Conn. The LaBonne presentation described a 
Single oZone generating unit applied to multiple processes 
via an OZone splitter manifold. Two-way valves to each 
proceSS are closed or opened responsive to OZone levels 
monitored at each process. ExceSS OZone is then Sent to an 
oZone destruct unit. 

The LaBonne System advanced the art by providing a 
means to employ the efficiency and Simplicity of maintain 
ing a Single OZone-generating unit to feed multiple pro 
cesses. However, closing the valve of one process led to an 
oZone Spike in other processes before the entire System 
preSSure could be recalibrated and equalized. 
What is needed in the art is a multi-process disinfectant 

delivery System that employs a Single disinfectant Source yet 
avoid disinfectant Spikes and preSSure fluctuations due to 
adjustments to individual processes. 

It is, therefore, to the effective resolution of the afore 
mentioned problems and shortcomings of the prior art that 
the present invention is directed. 

However, in view of the prior art in at the time the present 
invention was made, it was not obvious to those of ordinary 
skill in the pertinent art how the identified needs could be 
fulfilled. 

SUMMARY OF INVENTION 

The present invention is a multi-process water treatment 
System including a manifold and a disinfectant Source 
adapted to Supply a Substantially continuous flow of disin 
fectant to the manifold. The disinfectant may include, but is 
not limited to, OZone, cholorine, or the like. A plurality of 
water treatment processes are fluidly coupled to the mani 
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2 
fold. The water treatment processes may include fish 
farming, hydroponics, laundry processes, Swimming pool 
treatment, machinery cleaning waste water, car wash water 
recycling, or the like. A plurality of Sensor means are 
provided, each Sensor means coupled to a water treatment 
process, the Sensor means adapted to communicate data 
representative of the concentration of the disinfectant 
present in each water treatment process. The Sensor means 
may be adapted to detect pH levels, OZone levels, chlorine 
level, oxidation-reduction potential (ORP), or the like. 
A central controller means adapted to receive data from 

the plurality of Sensor means is provided. A disinfectant 
discharge conduit is provided. A three-way diverting valve 
disposed in fluid communication between each branch of the 
manifold and each water treatment process is communica 
tively coupled to the central controller. The valve having a 
first position wherein disinfectant is delivered to the water 
treatment proceSS and a Second position wherein disinfectant 
is delivered to the disinfectant discharge conduit. 

Preferably, a flow meter is disposed downstream from the 
three-way diverting valve and is adjustably linked to the 
central controller means. The flow meter offers fine adjust 
ment of gas flow, and emergency shut off of disinfectant to 
any proceSS. 

In the operation of the invention, the three-way diverting 
valve for a first process is Switched by the central controller 
means from the first position to the Second position respon 
Sive to data received from the Sensor means indicating a 
predetermined disinfectant concentration has been achieved 
in the first process. The disinfectant originally Supplied to 
the first proceSS is then Sent to the disinfectant discharge 
conduit thereby maintaining a consistent pressure in the 
System for disinfectant delivery to other processes. 

It is therefore an object of the present invention to provide 
a multi-process water treatment System that can provide a 
consistent and regular flow of disinfectant to multiple pro 
ceSSes from a single disinfectant Source. 

It is to be understood that both the foregoing general 
description and the following detailed description are 
explanatory and are not restrictive of the invention as 
claimed. The accompanying drawings, which are incorpo 
rated in and constitute part of the Specification, illustrate 
embodiments of the present invention and together with the 
general description, Serve to explain principles of the present 
invention. 

These and other important objects, advantages, and fea 
tures of the invention will become clear as this description 
proceeds. 
The invention accordingly comprises the features of 

construction, combination of elements, and arrangement of 
parts that will be exemplified in the description set forth 
hereinafter and the scope of the invention will be indicated 
in the claims. 

BRIEF DESCRIPTION OF DRAWINGS 

For a fuller understanding of the nature and objects of the 
invention, reference should be made to the following 
detailed description, taken in connection with the accompa 
nying drawings, in which: 

FIG. 1 is a diagrammatic view of the prior art; 
FIG. 2 is a diagrammatic view of the invention; and 
FIG. 3 is a diagrammatic detailed view of the invention. 

DETAILED DESCRIPTION 

Although the present invention should not be construed as 
limited to OZone, an exemplary example of the invention 
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compared against the prior art is herein provided using 
oZone as the disinfectant. 

FIG. 1 shows the prior art System including an OZone 
generating unit 20 Supplying OZone to a manifold 30 having 
branches 40a-d. An ozone discharge conduit 50 is fluidly 
coupled to the OZone generating unit 20 upstream from the 
manifold 30. A discharge pressure gauge 60 is coupled to the 
ozone discharge conduit 50. A valve 70 is disposed between 
the OZone discharge conduit 50 and an OZone destruct unit 
80. 

Fluidly disposed between Processes A-D and each cor 
responding branch 40a-d of the manifold 30, two-way 
valves 90a-d are provided. Ozone generated in the ozone 
generating unit 20 passes through the manifold 30, down 
each branch 40a-d, through each two-way valve 90a-d and 
into Processes A-D. 

Sensors 100a-d monitor the oxidation-reduction potential 
of each corresponding Process A-D. Each sensor 100a-d is 
communicatively coupled 110a-d with its corresponding 
two-way valve 90a-d. Sensor 100d communicates with 
two-way valve 90d through communication pathway 110d. 
Responsive to the value indicated by sensor 100d, two-way 
valve 90d is closed. As the ozone generating unit 20 is 
producing gas at a Substantially constant output, preSSure 
builds up in manifold branches 40a-c since two-way valve 
90d is shut. Thus, ozone levels in Processes A-C spike until 
the discharge conduit 50 pathway to the ozone destruct unit 
80 is opened by valve 70. Alternatively, should valve 90d 
need opening, valve 70 must be Synchronized to avoid a loSS 
of pressure in manifold branches 40a-c. It can be seen that 
efficient and Stable operation the prior art System is difficult 
and prone to fluctuations in OZone delivery. 
The present invention is shown in FIG. 2 wherein an 

oZone-generating unit 20 Supplies a Substantially constant 
flow of ozone gas to manifold 30. Branches 40a-d of the 
manifold 30 are fluidly coupled to three-way valves 90a-d. 
AS opposed to the prior art where the OZone discharge 
conduit 50 is connected directly to the manifold 30, the 
ozone discharge conduit 50 in the present invention is fluidly 
coupled to each three-way valve 90a-d. Preferably, flow 
meters 95a-d are disposed between the three-way valves 
90a-d and Processes A-D. Sensor 100d detects an ozone 
level and sends communication 110d to three-way valve 90d 
to shut off. However, rather than increasing the pressure 
across the manifold 30 as in the prior art, the three-way valve 
90d diverts the ozone to the ozone discharge conduit 50 and 
on to the ozone destruct unit 80. The entire system maintains 
an even and consistent pressure regardless of how many, or 
how frequent valves are engaged or disengaged. 
A detailed illustration of the system is provided in FIG. 3 

wherein ozone is delivered to the three-way valve 90d from 
the manifold 30 (FIG. 2). Flow meter 95d provides for fine 
adjustment of gas flow, and emergency shut off. ProceSS 
conduit 96d delivers ozone to a venturi 120 adapted to 
introduce ozone into the ozone contact tank 130. Water from 
tank 140 is drawn by pump 150 to a primary valve 160. An 
adjusting valve 170 distributes about 80 percent of the water 
to the top of the ozone contact tank 130 and about 20 percent 
of the water to the bottom of the ozone contact tank 130 
through the venturi 120. Water flows out a discharge conduit 
180 and is monitored by sensor 100d. Water from discharge 
conduit 180 then flows back to the tank 140 through a return 
conduit 190. In a preferred embodiment of the invention, 
particulate filter 145 is fluidly disposed between tank 140 
and ozone contact tank 130. Additional water treatment 
StepS may also be employed including but not limited to 
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4 
foam fractionation 146, gas stripping 147, clarification 148 
and the like. Sensor 100d obtains water condition data from 
probe 105d fluidly coupled to discharge conduit 180, sensor 
100d is communicatively coupled to central controller 200. 
Central controller 200 also receives data from sensors 
100a-c (FIG. 2). Central controller 200 further comprises a 
memory means and processing means adapted to Store a 
predetermined Sensor level for each process it monitors. 
Responsive to a threshold change in Sensor level, central 
controller 200 executes a command to move three-way valve 
from a first position wherein ozone is delivered to the water 
treatment process to a Second position wherein OZone is 
delivered to the ozone discharge conduit 50 (FIG.2). Avalve 
data path 116d from central controller 200 is provided to 
three-way valve 90d. A flow meter data path 210 from 
central controller 200 to flow meter 95d may be provided in 
a preferred embodiment of the invention. 
The preferred embodiment of the invention operates with 

an OZone gas output between 1-200 grams per hour. System 
gas flow rate ranges between 10-120 Standard cubic feet per 
hour. Water flow rate is between 20 and 1,000 gallons per 
minute. Water temperature should be maintained under 95 
F. Monitoring and control may be of any variety of instru 
ments provided at least one relay output is available. Mate 
rials of construction for piping and plumbing must be 
compatible with the disinfectant chemical used at the con 
centrations expected during normal operation. 

Preferably, a backup OZone-producing generator provides 
redundancy to a primary OZone Source. The same is true for 
any other disinfectant Source utilized according to the 
present invention. 

It will be seen that the objects set forth above, and those 
made apparent from the foregoing description, are efficiently 
attained and Since certain changes may be made in the above 
construction without departing from the Scope of the 
invention, it is intended that all matters contained in the 
foregoing description or shown in the accompanying draw 
ings shall be interpreted as illustrative and not in a limiting 
SCSC. 

It is also to be understood that the following claims are 
intended to cover all of the generic and Specific features of 
the invention herein described, and all Statements of the 
Scope of the invention which, as a matter of language, might 
be said to fall therebetween. Now that the invention has been 
described. 
What is claimed is: 
1. A multi-process water treatment System comprising: 
a manifold; 
a plurality of output branches in the manifold; 
a disinfectant Source adapted to Supply a Substantially 

continuous flow of disinfectant to the manifold; 
a plurality of water treatment processes fluidly coupled to 

the manifold; 
a plurality of Sensor means, each Sensor means coupled to 

a water treatment process, the Sensor means adapted to 
communicate data representative of the concentration 
of the disinfectant present in each water treatment 
proceSS, 

a central controller means adapted to receive data from 
the plurality of Sensor means, 

a disinfectant discharge conduit; 
a three-way diverting Valve disposed in fluid communi 

cation between each branch of the manifold and each 
water treatment process, the valve having a first posi 
tion wherein disinfectant is delivered to the water 
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treatment proceSS and a Second position wherein dis 
infectant is delivered to the disinfectant discharge con 
duit; 

whereby the three-way diverting valve for a first process 
is switched by the central controller means from the 
first position to the Second position responsive to data 
received from the Sensor means indicating a predeter 
mined disinfectant concentration has been achieved in 
the first process, the disinfectant originally Supplied to 
the first process is then Sent to the disinfectant dis 
charge conduit thereby maintaining a consistent pres 
Sure in the system for disinfectant delivery to other 
proceSSeS. 

2. The system of claim 1 wherein the disinfectant is 
OZOC. 

3. The System of claim 2 further comprising an OZone 
destruct unit in fluid communication with the disinfectant 
discharge conduit. 

4. The System of claim 2 wherein the Sensor means 
measures dissolved OZone concentration. 

5. The system of claim 2 wherein the sensor means 
measures oxidation-reduction potential. 

6. The system of claim 1 wherein the disinfectant is 
chlorine-based. 

7. The system of claim 6 wherein the sensor means 
measures chlorine level. 

8. The System of claim 1 further comprising a contact 
column adapted for dissolving disinfectant into water. 

9. The system of claim 1 further comprising a flow meter 
coupled to each water treatment process, the flow meter 
adapted to control the amount of disinfectant delivered to 
each water treatment process. 

10. The system of claim 9 wherein the flow meter is 
disposed downstream from the three-way diverting valve. 

11. The system of claim 9 wherein the flow meter is 
adjustably linked to the central controller means. 

12. The system of claim 1 wherein the sensor means 
measures pH level. 

13. The system of claim 1 wherein the sensor means 
measures oxidation-reduction potential. 

14. A multi-process water treatment disinfection System 
comprising: 

1O 
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a manifold; 
an OZone generator adapted to Supply a Substantially 

continuous flow of OZone into the manifold; 
a plurality of output branches in the manifold; 
a plurality of contact columns adapted to dissolve the 

OZone into water, each contact column fluidly coupled 
to a branch of the manifold; 

a plurality of water treatment processes; 
a plurality of Sensor means, each Sensor means coupled to 

a water treatment process, the Sensor means adapted to 
communicate data representative of the concentration 
of OZone in the water treatment process, 

a conduit fluidly coupling each individual contact column 
with a respective water treatment process whereby 
OZonated water is introduced into the water treatment 
process from the individual contact column; 

a central controller means adapted to receive data from 
the plurality of Sensor means, 

an OZone discharge conduit; 
a three-way diverting Valve disposed in fluid communi 

cation between each branch of the manifold and each 
water treatment process, the valve having a first posi 
tion wherein OZone is delivered to the corresponding 
water treatment process and a Second position wherein 
OZone is delivered to the OZone discharge conduit; 

whereby the three-way diverting valve for a first water 
treatment proceSS is Switched by the central controller 
means from the first position to the Second position 
responsive to data received from the Sensor means 
indicating a predetermined OZone concentration has 
been achieved in the first water treatment process, a 
quantity of OZone originally Supplied to the first water 
treatment proceSS is then Sent to the OZone discharge 
conduit thereby maintaining a consistent pressure in the 
System for OZone delivery to other processes without 
adjusting the output of the OZone generator. 


